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(54)JlA3EPHbll/t TEPAnEBTMMECKM« AnnAPAT 

(57) Pe^epan 

H3o6peTeHne othochtch k MeAvmnHCKofl 
TexHMKe, a wvieHHO k npn6opaM, ocHOBaHHbiM Ha 
MMnynbCHOM nasepHOM uanyneHHH, 
npuMeHwewibiM b Tepanun Jla3epHbifi 
TepaneBTMMecKnW annapaT coAep>KHT 

nOnynpOBOAHUKOBblft MH>KeKL\WOHHblM 

M3nyMaTenb, HaKonnTenb aHeprnn, 
TpaH3HCTopHbifi khiom, reHepaTop 

nocneAOBaTeribHocTM nwnynbcoB, TatfMep, 
mctohhmk nwaHkm. B annapaT AononHurenbHo 
BBeAeHbi cra6nnn3aTop HanpfwceHWfl, 
HHAMKaTop HanpaweHMfl nuTaHUfl, a 
HaKonnTenbHbiti anewieHT BbinonHeH b bi/iao 
Apoccenfl, hctohhuk nuTaHkm - b bma© 



BHyTpeHHe^ HH3KOBOnbTHOfi, ManOMOLUHO^ 

6aTapen, reHepaTop nocneAOBaTenbHocTM 
wunynbcoB - b BMAe perynnpyeMoro reHepaTopa 
naweK kiMnynbcoB. nptmeM bwxoa 
cTa6mw3aTopa HanpaweHHfl CBaaaH c BTopbiM 
BbiBOAOM HaKonMTenn OHeprnn \a 
OTpni^aTenbHbiM bwboaom M3JiyMaTenfl. 
(1ono)KMTenbHbi^ bwboa n3nyMaTenn cB«3aH c 
nepBbiM BbiBOAOM TpaH3kiCTopHoro xniOMa M 
nepBbiM BbiBOAOM HaKonkirenfl 3Heprnn. BTopofi 
BbiBOA TpaH3ncTopHoro KnKwa coeAMHeH c 

"06U^HM npOBOAOM" H COOTBeTCTByiOll^HMM 
BblBOAaMU HCTOHHMKa nMTaHMH, HHAMKaTOpa 

HanpwKehMfl nuTamiH, reHepaTopa 
nocneAOBaTenbHocTM MMnynbCOB. 6 Mn. 
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(54) LASER THERAPEUTIC APPARATUS 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
this laser therapeutic apparatus 
incorporates semiconductor injection 
radiator, energy accumulator, transistor 
switch, consecutive pulse generator, timer, 
and source of power. Disclosed apparatus 
further includes voltage stabilizer, and 
supply voltage indicator. Accumulating unit 
is choke, source of power is built-in 
low-voltage low-power battery and 
consecutive pulse generator is adjustable 
generator of pulse bursts. Output of voltage 



stabilizer is connected to second output of 
energy accumulator and negative output of 
semiconductor injection radiator. Positive 
output of this radiator is connected to 
first lead-out of transistor switch and 
first lead-out of energy accumulator. Second 
lead-out of transistor switch is connected 
to common wire and respective lead-outs of 
source of power, supply voltage indicator 
and consecutive pulse generator. EFFECT: 
broad range of applications and more 
sophisticated design. 6 dwg 
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H3o6peTeHne OTnocHTcn k MeAMijMHCKOfi 

T8XHMK6, a MM6HH0 K npn6opaM, OCHOB8HHblM Ha 
MMny/lbCHOM Jia3epHOM M3JiyMeHHM, 

npuMeHflewiuM, b MacTHOc™, b Tepannn. KpoMe 
Toro, M3o6peTeHne mtokgt 6brrb ncnonb30BaHo b 
KaMecTBe (wocn/iMynnTopa b cenbCKOM 
xoafli^cTBe, Hanpniviep Ann o6nyMeHwa ceMnH, 

pacreHMM, >KMB0THblX. 

COBpeMeHHblA ypOBeHb TeXHMKVI 

xapaKTepwayeTcn cnepy\ou\\AM\A aHanoraMn 
npeAnaraeMoro ycTpottCTBa. 

H3BecTeH annapar Ann HapywHofl na3epH0fl 
Tepannn [1] KOTopwtf coAepwm oamh hjim 
HecKonbKO na3epHbix M3nyMaTenefl, cxeMy 
ynpaB/ieHMR, HaKonkiTenb OHeprnn, 
BbjnojiHeHHbifi Ha KOHAeHcaTope. K 
AOCTOUHCTBaM usBecTHoro annapaTa othocmtca 
tot cfcaia, mto o6ecneMUBaeTcn 
L^e/ieHanpaBJieHHoe o6nyHeHkie nioooro cycTaBa 
nyTeM npuncnaAbiBaHun 6aHKM c MsnynaiomMMH 
na3epHbiMn A^OAaivin HenocpeACTBeHHO k 
nopaxeHHOMy cycTaBy. K HeAocTaTKaM 
M3BecTHoro annapaTa othochtch to, mto 
annapaT Tpe6yeT noAKmoneHun k BHeuiHeMy 

BblCOKOBOJlbTHOMy HCTOHHHKy nUTaHMfl, MTO 

HaKnaAbiBaeT Tpe6oBaHnn, BO-nepBbix, k ero 
3JieKrpo6e3onacHOCTM, BO-BTopbix, He AaeT 
bo3MO>khoctm Mcnonb30BaTb era, HanpMMep, b 
noneBbix ycnoBHRX. H3BecTHbifl annapaT 
npwMeHneTcn Ann neMeHHn Kpyra 3a6oneBaHntf , 

T3KHX KaK CyCTaBHO^ peBM3TH3M. OTCyTCTBkie B 

annapaTe bo3mo>khoctw n3MeHeHnn (nyTew 
perynnpoBKM) MMnynbCHofl mou^hoctm 
na3epHoro H3nyMeHnn He no3BonneT 
onTMMH3npoBaTb na3epHoe B03AeflcTBwe Ha 
opraHH3M nai^neHTa. IIoa onTUMH3aijnefl 
noHUMaeTCfl B03MO)KHOCTb MHAHBHAyanbHoro 
noAoopa napaMeTpoB M3nyMeHn« npn ashhom 
KOHKpeTHOM 3a6oneBaHnn m hah b m Ay an b ho Ann 
AaHHoro nai^MeHTa Ann AOCTMweHwn 
onTMMajibHoro TepaneBTHnecKoro sctxfceicra, c 
OAHofl CTopoHbi, npM HeAonyu^eHHM 
M36biTOMHoro o6/iyMeHMfl, c APyroft CTOpOHbl. 

M3 aHanoros OTeMecTBeHHoro npou3BOACTBa 
M3BecTeH annapaT na3epHbifi TepaneBTMnecKufi 
"Ysop", npon3BOAHMbiPi Ha Kany>KCKOM 
paA^onaivinoBOM 3aBOAe MMeHu 50-ne™n CCCP 
[2] H3BecTHb!« annapaT coAepwwT 67iok nnT3Hnn 
u ynpaBJieHHfl, 6noK M3nyMeHnn. AnnapaT 
nanneTcn CTauHOHapHbiM c ra6apnTHbiMn 
pasMepaMH: 230x265x175 mm m Maccofi 8 Kr. 
FlkiTaHkie annapaTa ot cem nepeMeHHoro TOKa 
220 B ± 10% MacTOTOfl 50 ± 0,5l~u\ 
PIOTpeonneMan MOi^HOCTb 50 Bt. K 
AOCTOHHCTBaM M3BecTHoro annapaTa othocmtca 
to, mto oh o6naAaeT TexHMMecwMM 

XapaKTepMCTMKaMU, n03B0nfl!0L]4MMM 

oc}x})eKTMBHo ncnojib30BaTb era Ann na3epHow 
TepanuM h AnarHOCTHKH b p33nnMHbix o6nscTnx 
3KcnepnMeHTanbH0R MeAMLjMHbi. K HeAocTaTKaM 
annapaTa othocmtca to, mto oh MoweT pa6oTaTb 

TOJIbKO B CTai^ilOHapHblX ycnOBMHX B CMJiy CBOHX 

raoapMTHbix pa3MepoB m Beca, a TaioKe m to, 
mto ncnonb30BaHne BbtcoKoro HanpnweHkin Ann 
paooTw annapaTa cHH)KaeT ero 
3neKTpo6e3onacHocTb b i^e/ioM. 

Han6ojiee 6jim3khm no TexHMMecKofl 
cyu^HocTn k npeAnaraeMOMy nB/ineTcn 
nasepHbitf TepaneBTHMecKH^ annapaT [3] 
KOTopbiCI coAep)KMT naaepHbi^ 

nOJiynpOBOAHMKOBblfi MH>KeKUMOHHblM 

H3JiyMaTenb t HaxonkiTe/ib 3Heprnn, 

TpaH3MCTOpHblO KHIOH, TeHepaTOp 

nocjieAOBaTenbHOCTM MMnyxibcoB, Tai^Mep, 

HCTOMHHK nMTaHMW, npMHeM OAHH BbJBOA 
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TDaH3MCTOpHOrO KJItOHa COeAHHeH c oahum 

buboaom HaKonwe/in 3Heprnn, APyro^ bwboa 
KOToporo coeAMHeH c oTpvu^aTeribHbiM buboaom 
na3epHoro M3JiyMaTenn. ynpaannjoiAMfl bxoa 
TpaH3MCTopHoro KntOMa coeAMHeH c bwxoaom 
reHeparopa nocneAOBaTe/ibHOCTH MMnynbcoB, 
bxoa KOToporo coeAMHeH c bwxoaom Ta^Mepa, a 
ero bxoa coeAMHeH c bwxoaom hctomhmk3 
nMTaHkin. HaKonHTejib SHeprvin BbinoxiHeH Ha 
ko has Hca Tope . B ki3BecTHOM annapaTe 

HCnOJlb3yeTC« BblCOKOBOJlbTHblfl HCTOMHHK 

nuTaHMfl. K h eAOCTBTKa m n3BecTHoro ycTpoiicTBa 
OTHOCMTcn to, mto Ann pa6oTbi C HUM Tpe6yK>Tcn 
cooTBeTCTBytoiAMe Mepu no 

3neKTpo6e3onacHOCTH BcneACTBMe Toro, mto b 
annapaTe ncnonb3yeTcn BbicoKoe Hanp«)KeHne 
nuTaHwn. BcneACTBue 3Toro npvi ncnonb30BaHWM 
annapaTa, HanpHMep, b noneBbix ycnoBMnx, 
KorAa bo3mo)kho noBpexcAeHvie repMeTUHHOcru b 
ycnoBMHx noBbiiueHHoPi anawHoc™, BosHHKaeT 
noBbiiueHHan onacHocTb nopaxeHutn 
sneicrpMMecKMM tokom. KpoMe Toro, 
B03MO>KHOCTb perynnpoBaHun nMnynbCHO^ 
mol4hoctm M3nyMeHnn b annapaTe OTcyTCTByeT, 
mto cyu^ecTBeHHO orpaHkiMMBaeT 

MHAMBMAyann3ai4HK) h onTHManbHocTb ero 
TepaneBTMMecKoro B03AeflCTBMfi KaK npM 
KOHKpeTHOM 3a6oneBaHnn, TaK m Ann 
KOHKpeTHoro 6onbHoro. 

3aAaMa, Ha peiueHne KOTopof^ HanpaaneHO 
npeAnaraeMoe M3o6peTeHne, coctomt b tom, 
MTo6bi pa3pa6oTaHHbiv^ na3epHbi^ annapaT 
mo>kho 6bino ncnonb30BaTb Ann Tepanwn npw 

pa3JlMMHblX 3a6oneBaHMnX C B03MOXHOCTblO 

nHAMBMAyannaaL^nn n onTMMkoauviM 
B03Ae^cTBnn na3epHbiM M3nyMeHneM Ha 

KOHKpeTHOrO SonbHOrO npM KOHKpeTHOM 

3a6oneBaHMM, T.e. annapaT Aon>KeH o6naAaTb 
cooTBeTCTByjoiuMMH Ann stoto \a BapbHpyeMbJMM 
b 3aAaHHbix, A0CT3T0MH0 liJMpoKHX, npeAenax 
TexHHMecKMMM xapaKTepucTHKaMn. AnnapaT 
AonxeH 3KcnnyaTnpoBaTbcn KaK b 
CTai^MOHapHbix ycnoBunx, TaK m b ycnoBMnx 
nonMKnMHMK, AOMaiuHMX, noneBbix ycnoBMnx. \Az 
3Toro cneAyeT, mto nuTaHMe annapaTa AonxHo 
ocymecTBnnTbcn ot BHyTpeHHero HCTOMHHKa 
nnT3Hnn m npM 3tom annapaT Aon)KeH OTBeMaTb 
Tpe6oBaHMAM 3neKTpo6e3onacHOCTM. 

TexHHMecKuivi pe3ynbTaT, KOTopbirt MO>KeT 
6biTb nonyMeH npM ocymecTaneHnn 
M3o6peTeHnn, sto noBwujeHMe 
3neiapo6e3onacHOCTM na3epHoro annapaTa npM 
oSecneMeHkin 3aAaHHbix TexHMMecKMX 
xapaKTepucrruK na3epHoro M3nyHeHnn. 

nocTaBneHHan i^enb AOCTMraeTcn TeM, mto, 
KaK n n3BecrrHoe ycrpoMCTBO, annapaT coflep>KviT 

nonynpOBOAHUKOBblM HHKeKlJtlOHHbIM 

M3nyMaTenb, HaKonnTenb 3HeprnM, 
TpaH3ncTopHbii^ KnioM, renepaTop 

nocneAOBaTenbHocTn MMnynbcoB, Ta^Mep, 
hctomhhk nMTaHi/in, npMMeM nepBbiW bwboa 
TpaH3HCTopHoro KniOMa coeAMHeH c nepBbiM 
BbiBOAOM HaKonHTenn 3Heprnn, btodo^ bwboa 
KOToporo coeAMHeH c OTpni^aTenbHbiM buboaom 
M3nyMaTenn, ynpaBJinioiAMM bxoa 
TpaH3ncTopHoro Kniona coeAMHeH c bwxoaom 
reHepaTopa nocneAOBaTenbHOCTM MMnynbcoa, 
bxoa KOToporo coeAMHeH c bnxoaom TaflMepa, 

BXOA KOTOporO COeAMHeH C BblXOAOM MCTOMHMKa 

nMTaHMn, ho b OTnHMMe ot M3BecTHoro 
ycTpo^CTBa b Hero AononHHTenbHO BBeAeHbi 
CTa6MnM3aTop Hanpn)KeHnn, MHAMicaTop 
Hanpn>KeHHn nMTaHMn, npHMeM buxoa 
CTa6nnn3aTopa Hanpn>KeHnn CBnaaH c btopum 
buboaom HaKonMTenn sneprMM m 
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QTpnnaTe^bHbiM buboaom M3/iyMaTejin, 
nojio»cviTe/ibHbin BbiBOA KOToporo COeAHHeH c 

nepBblM BblBOflOM TpaH3HCTOpHOrO KflKDMa M 

nepBbiM buboaom HaKonnTeriR 3Heprwn. BTopofl 
BWBOA TpaH3HCTOpHOrO KTIIOMa coeAHHeH c 
M 06lHHM npOBOAOM" M BblBOAaMU M o6mnfl 
npOBOA" MCTOMHUKa (lUTaHMH, MHA^KaTopa 

HanpjDKeHMfl nuTaHHH, reHepaTopa 
nocneAOBaienbHOCTn MMnynbcoB, bxoa 
nHAMKaTopa HanpaweHHfl nuTaHMfl coeA^HeH c 
BbixoAOM TaPiMepa, bxoaom reHepaTopa 
nocneAOBaTenbHOCTn uMny/ibcoB w bxoaom 
CTa6nnn3aTopa HanpaweHHH, a HaKonnTenbHbifi 
3/ieMeHT BwnojiHeH b bma@ Apocce/ifl, wctomhhk 
nwaHHa BbinonHeH b bwa© BHyTpeHHefi 
HusKOBoribTHoi^, ManoMomHOfi 6aTapen, a 
reHeparop nocneAOBaTeribHOc™ HMnynbcoB 
BbinonHeH b bha© pery/iwpyeMoro reHeparopa 
nanex MMnynbcoB. 

M3o6peTaTe/ibCKMK ypoBeHb npeAnaraeMoro 
naaepHoro annapaTa AOKa3biBaeTcn TeM, hto 
coBOKynHocTb cyt^ecTBeHHbix npn3HaxoB 
npuBOAUT k TOMy, mto HaKonnTe^b 3Hepmn Ana 
3anycKa nonynposoAHMKOBoro na3epHoro 
M3JiyHarenfl, BbinonHeHHbifi b Bi/iAe KaryujKn 
MHAyKTMBHocTM, BbinonHfleT b npeAnaraeMOM 

yCTpO«CTBe M BTOpytO 0yHKl4MK), a hmshho 

cfeyHKqwo npeo6pa30BaHn« HHSKOBonbTHoro 
Hanpfl>KeHMfl MCTOMHMKa nMTaHUfl b 
BbicoKOBonbTHoe, Heo6xoAHMoe Ana 3anycKa 
na3epHoro HanyMaTerm, mto no3BOJin/io 

npHMeHMTb B yCTpOMCTBe OAM H HH3K0B0fibTHbltf 

hctomhuk nuTaHMfl, a c/ieAOBaTeribHO, noBbicnTb 
3JieKTpo6e3onacHOCTb Bcero annapaTa, TaK ksk 
B03HHKaK)U4ne Ha nasepHOM wsnyMaTene 
KpaTKoapeMeHHbie nMnyribCbi BbicoKoro 
Hanpn>KeHMfl npeACTaBnnioT 3HaMMTenbHo 
MeHbiuyio onacHOdb, neM nocTOHHHo 
AeftcTBytoinee BbicoKoe HanpnweHne b 
npoTOTune. 

TeXHMHBCKMB XapaKT9pHCTMKM 

npeAnaraeMoro annapaTa h wkipoKufi Anana30H 
perynvipoBOK MacTOTbi h uMnynbCHofl moiuhoctw 
M3nyMeHMfl no3BonflK)T ncnojib30Barb 
ycTpoficTBO Ann TepaneBTMMecKoro nenenwn 
LUVipoKoro Kpyra 3a6oneBaHHM, a Taxxe 

n03B0J1flK)T OnTMMH3MpOBaTb U 

MHflMBMflyann3MpoBaTb TepaneBTunecKoe 
B03AeMCTBne annapaTa npn Ka>KAOM KOHKpeTHOM 
3a6oneBaHHM m Ana Ka>KAoro 6onbHoro. KpoMe 
Toro, npeAnoweHHaa coBOKynHocTb 
cymecTBeHHbix npn3HaK0B no3Bonnna 
SHaMMTenbHo yMeHbWMTb sec h raGapnTHbie 
pa3Mepbi annapaTa: Macca 300 r; raGapnTHbie 
pa3Mepbi: 200 x AuaiueTp 30 mm. 

Ha c|5kir. 1 npeACTaBneHa cfeyHKLjHOHanbHafl 
cxeMa npeAnaraeMoro na3epHoro annapaTa; Ha 
cjDkir. 2-4- BpeMeHHbie A^arpaMMbi pa6oTbi 
annapaTa; Ha cfc»w\5 BHeniHufi bma annapaTa; Ha 
cpnr.6 cxeMa KOHKpeTHOfl peann3ai^nn 
MHAMKaTopa HanpjwKeHMfl nuTaHMH. 

H3o6peTeHne mokbt 6wTb ncno/ib30BaHO b 
3ApaBooxpaHeHHH. 

ripeAnaraeMbii^ na3epHbifi TepaneBTHHecKHfi 
annapaT (c})n r. 1 ) coAepxwT no/iynpoBOAHUKOBbift* 
MH)KeiqMOHHbi« M3nyMaTe/ib 1, HaKonMTenb 
3Heprnn 2, TpaH3ncTopHbiCi kjik)m 3, reHepaTop 4 
nocneAOBaTenbHOCT^i nMnynbcoB, TaC^Mep 5, 
MCTOMHMK 6 nuTaHMW, CTa6nfiM3aTop 7 
HanpfDKeHnw, HHAHKaTop 8 HanpflKeHfia 
nMTaHMfl. 

nono>KviTenbHbiCi buboa nsnyMaTertfl 1 
coeAHHeH c nepBbiM bwboaom TpaH3ucTopHoro 
icniOMa 3 n c nepBbiM bwboaom HaxonviTejifl 
SHeprvin 2. OTpnuaTenbHbifl bwboa nsnyMaTerifl 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



1 coeAHHeH c BTopbiM BbJBOAOM HaxoniiTenfl 2 n 
c BbixoAOM cTa6kLnn3aTopa 7 Hanpn>KeHkin, bxoa 
KOToporo coeAHHeH c bxoaom reHepaTopa 4 
noc/ieAOBaTejibHocTn HMnynbcoB, BbixoAOM 
TaPiMepa 5 m bxoaom MHAHKaTopa 8 HanpaweHHfl 
nuTaHMfl. BbixoA reHepaTopa 4 coeAHHeH c 

ynpaBJ1RK)Li^MM bxoaom TpaH3V1CTOpHOrO KHKWa 

3. BbiBOAbi "OOiah^ npoBOA" hctomhuks 6 
nmaHnq, nHA^KaTopa 8 HanpaweHHH nnTaHH«, 
reHepaTopa 4 nocneAOBaTeribHOCTM MMnynbcoB 
\a TpaH3MCTopHoro KJitoMa 3 coeAHHeHbi APyf c 

ApyrOM. APyOV^ BblBOA MCTOHHMKa 6 nUTaHMfl 

coeAHHeH c bxoaom TaftMepa 5. TeHepaTop 4 
nocneAOBaTenbHOCTM MMnynbcoB BbinonHeH b 
BMAe peryriMpyeMoro reHepaTopa naneK 
MMnynbcoB, a mctomhhk 6 nMTaHMfl 
npeACTaBnneT co6oK BHyTpeHHiOK) 
HH3K0B0/ibTHyK), MafiOMOLi^HyK) 6aiapeio. 
HaxonkiTe/ib 2 3Heprnn BbinonHeH b BHAe 
Apoccenn. 

YcTpo^CTBO pa6oTaeT cneAyioiAMM o6pa30M. 
C noMoiAbto KHonKn 9 Ha Kopnyce npn6opa 
(cj)vir.5) 3anycKaeTca Ta^Mep 5. Ta^Mep 5 
noAaeT Hanp^eHne c mctomhmk3 6 nuTaHUR Ha 
HHAMKaTop 8, Ha reHepaTop 
nocneAOBaTeribHOCTM MMnynbcoB 4, Ha 
CTa6nnn3aTop 7, k KOTopoMy noAKnraMeHbj 
HaKonMTe/ib 3Heprnn 2 m nonynpoBOAHMKOBbirt 
na3epHbifi M3JiyMaTenb 1. no3nune^ 10 
o6o3H3MeH peryn^Top nacTOTbi cneAOBaHH« 
naneK MMnynbcoB, 11 peryn^Top MacTOTbi 
cneAOBaHim MMnynbcoB b naHKe. 

TeHepaTop 4 nocneAOBaTeribHOCTM 
MMnynbcoB reHepiipyeT naHKH MMnynbcoB ($nr. 
2) m o6ecneMHBaeT Ha BbixoAe ypoBHH tokob, 
Hanpfl>KeHH^, Heo6xoAMMbie Anfl pa6oTbi 
TpaH3ncTopHoro Kniona n BpeMeHHbie 
napaMeTpbi Tm, T1, T2, T3, KOTopwe 
onpeAenwioT Heo6xoAHMbie pe>KMMbi pa6oTbi 
na3epHoro nsnyMaTejiw, a MMeHHO aMn/iHTyAy 
MMnynbcoB M3nyMeHnn, MacTOTy cneAOBaHMn 
3tmx MMnynbcoB, MacTOTy cneAOBaHHfl nanex 
MMnynbcoB. Tn pery/inpyeMafl AnviTejibHocTb 
MMnyjibca HaxaHKM Apoccerifl, onpeAenflioiAan 
MMny/ibCHyio MoiUHOCTb na3epHoro H3/iyMeHHH. 
1/T1F1 peryriMpyeMafl MacTOTa cneAOBaHMfl 
MMnynbcoB B naMKe. flnana30H perynnpoBaHUH 
300-3000 1/T3 F3 perynnpyeMa9 nacTOTa 
cneAOBaHHW na^eK HMnynbcoB, rAe T32T2. 
flwanasoH perynnpoBaHH« 1-100 
C0opMnpoBaHHbie na^KH MMnynbcoB c BbixoAa 
reHepaTopa 4 noAatOTCfl Ha ynpaB/ifliomkifl bxoa 
TpaH3MCTopHoro icniOMa. riOJ10)KMTenbHbl^ 
ypoBeHb MMnyribca OTKpbiBaeT TpaH3HCTopHbiW 
KfifOH 3 Ha BpeMfi Th (c|)Mr.2). TpaH3MCTopHbiK 
KHK)H 3aMblKaeT upv\h\ cTa6nnn3aTop 7 Apocce/ib 

2 o6iah^ npoBOA- l~lpn stom nepe3 Apoccerib 
(HaKonnTeribHbi^ aneMeHT 2) n TpaHSncropHbi^ 
ktk>h 3 HanMHaeT npoTexaTb tok I, HapacraKJiAMM 
npwMepHO no nMHe^HOMy 3axoHy (cf)nr.3), h 
cooTBeTCTBeHHO HapacTaeT SHeprw^ W, 
sanacaeMafl b Apoccene, cornacHO BbipaxeHwo 
W « L- l 2 /2, rAe L HHAyKTMBHOCTb Apoccerifl. 
(1pn stom Mepe3 rta3epHbi^ M3XiyMaTeJlb, 
npeACTaBJinioiAM^ m ce6n no cyTM 
nonynpoBOAHHKOBbiC^ ahoa, tok He npoxoAMT, 
TaK KaK b 3to BpeMH k HeMy npn/io>KeHO 
Hanpfl>KeHne b o6paTHo^ non«pHOCTM m He 
npeBbiiuaeT Hanpn>KeHHfl anexTpHMecKoro 
npo6o« MSJiyHaTerifl. B MOMeHT saxpbiBaHUfl 
TpaH3HCTopHoro xnKJMa 3 tok, npoTexaBiukifl 
Mepe3 Hero n Apoccenb 2, HanidHaeT npoTexaTb 
no \\em Apoccenb 2 h /ia3epHbiR M3nyMaTerib 1 . 
ripn 3tom sa cneT 3flC caMOMHAyxi^viM Apoccerifl 
Ha nsjiynaTe/ie B03HHKaeT HMnynbc HanpywceHMH 



o 

CM 

T- 

CM 

CO 
CO 

o 



c AnnTenbHOCTbK) T4 (cpur. 4). npuMeM k 
kianyMaTejiK) HanpflxeHne npunoweHO b npaMOM 
HanpaeneHMM, n senmma Hanpnxenm 
AOCTaTOMHa Ann HopManbHofl paSoTbi 
nanynaTenn (cfenr.4). 

HMny/ibCHaa woii^HOCTb onTHMecKoro 
M3nyMeHHfl aaBkicviT ot 3Heprnw, 3anaceHHofl b 
Apocce/ie, m nponopuMOHanbHa AnnTe/ibHoc™ 
Tm nMnynbca ynpaaneHun TpaH3MCTopHbiM 

KHKNOM 3. 

B annapaie HMeeTcn BHyTpeHHHfl y3en 
KOHTponn HanpflKeHun nuiaHnn. Oh c noMou^bto 
CBeTOflnoAa cnrHajin3npyer o coctohhhm 

MCTOMHMKa nUTaHMfl. npM HOpMaJlbHOM 

HanpwKeHMn nuTaHkin cbbtoahoa usnyMaeT 
HenpepbiBHO. (Ipn CHH?KeHMM HanpflweHHH 
nuTaHMfl hm)K6 noporoBoro ypoBH« cBeTOA^oA 
MMraeT. 3to 3HaMHT, mto Heo6xoAMMo cMeHMTb 
mctomhmk nuTaHMfl n/iM 3apflAHTb ero. 

AnnapaT BbiKnjoMaeTCR noBTopHbiM 
Ha)KaTM6M KHonKn nycK/CTon, jim6o 
aBTOMaTHMecKn, wepe3 BpeMfl, onpeAenaeMoe 
nono)KeHMeM BCTpoeHHoro b cxeMy pery/iflTopa. 

(IpeAnaraeMbi^ annapaT MMeeT cneAyto^Me 
TexHMMecKMe xapaiaepvicTHKn: PeacviM 
M3nyMeHMfl HivinynbCHb^ flnnHa bojihw 
M3JiyMeHMfl 0,89 mkM MacTOTa noBTopeHHfl 
MMny/ibcxiB 300-3000 Tl\ MacTOTa cneAOBaHHfl 
na^eK MMny/ibcoB 1-100 Tli fljimenbHOCTb 
MMny/ibca na3epHoro M3^yMeHnn no ypoBHK) 0,5, 
He MeHee 70 hc MomnocTb MMny/ibca Jia3epHoro 
ManyHeHkm, nnaBHO perynHpyeMaa 1-10 Br 
CpeAHflfl Mou^HocTb na3epHoro ki3nyMeHHH, 
perynnpyeiviafl ao 5 mBt Hanpa>KeHne nuTaHHH 
6-9 B MaKcwvianbHbifi tok noTpe6neHwa 50 mA 
MaKCMMa/ibHafl noipe6jifleMaa Mou^HocTb 350 
mBt 

BpeMfl aBTOHOMHOM 

pa6oTbi b MaKCUMa/ibHbix peaoiMax 2 h 

CpeAHee BpeMfl pa6oTbi 

6e3 TexHunecKoro o6cny>KHBaHHfl 2000 s 

Ta6apMTHbie pa3Mepw 280 x maMejp 30 mm 
Macca, He 6onee 300 r 

flnana30H pa6onnx TeMnepaTyp 0-45°C 

npeAnaraeMbi^ npn6op MOweT 6biTb 
peann30B8H cneAyjou^nM o6pa30M: 

H3ny«-iaTenb 1 ™na JiriM-12; 

HaKonnTexib OHeprkin 2 Apocce/ib Tuna flM3, 
3MKrH; 

TpaH3MCTOpHblM ktiiom 3 TpaH3Mcrop KT926A; 

TeHepaTop nocneAOBaTenbHOCTn uMnynwx)B 
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4 b BHAe 2-x perynnpyeMbix MynbTHBn6paTopoB, 

BblXOAbl KOTOpbJX 0&beAMH6HbJ no CXGM6 "H", 

npMMeM nepBbift MynbTUBMSpaTop HMeeT 
He3aBncviMbie peryrwpoBKii nacTOTbi 
cneAOBaHiin MMny/ibcoB m AnmenbHOCTM 
HMnyjibcoB, a BTopofl perynnpoBicy nacTOTbi 
cneAOBaHUR naneK HMnynbcoB. 

TaflMep 5 Bbino/iHeH no cxeMe pe/ie 
BpeMeHM Ann 4)OTonenaTM. 

Mctomhmk 6 nmaHun HanpaweHKeM 6-9 B 
Tuna 7fl-0,125. 

CTa6n/iu3aTop 7 HanpaweHUfl BbinojiHeH no 
nocneAOBaTe/ibHo^ napaMeTpimecKofi cxeMe Ha 
TpaH3MCTope KT503 m CTa6n/iMTpoHe KC147. 

MHAMKaTop 8 HanpjoKeHMH nkiTaHun coSpaH 
no cxeMe, M3o6pa>KeHHOM Ha 4)Mr.6, 

b KOTopofl onepai4MOHHbi« ycunnTenb 0 S1 
co6paH Ha MMKpocxeMe Tuna 140 I YA2. 

Amoa A1 CTa6nnnTpoH Tuna KC 147 r. 
fl2 ahoa Tuna Kfl 522. 
fl3 CBeTOAMOA Tuna All 3075. 

Pe3MCTopbi R1.R6 Tuna M/1T 0,125. 

KoHAeHcaTop CI Tuna K 52-15. 

OopMyna M3o6peTeHMfl: 

JlA3EPHblM TEPAIIEBTHMECKMI/I 
AnriAPAT, coAep>Kai^M^ coeAHHeHHbie Me>KAy 
co5oC^ mctohhmk nuTaHMfl, Ta^Mep m reHepaTop 
nocjieAOBarenbHocTH nMnynbcoB, 

nOJiynpOBOAHUKOBblM MH>KeKl^MOHHblil 

n3nyHaTenb, HaKonmenb 3Heprnn m 
TpaH3HCTopHbii^ KnioM, nepBbifi bwxoa KOToporo 
coeAHHeH c nepBbiM BbiBOAOM HanonnTenn 
3HeprnM, ornnMaiou^n^cfl TeM, mto HaKonnTerib 
3Heprnn BbinonHeH b BHAe Apoccejin, hctohhuk 
nuTaHHn npeACTaanweT co6o« 6aTapeio 
aBTOHOMHoro nuTaHun HH3Koro Hanpn>KeHMfl, a 
reHepaTop perynnpyeMbi^ reHepaTop naneK 
MMny/ibcoB, npH stom b annapaT BBeAeHbi 
CTa6n/iM3aTop Hanp«>KeHMn n nHAHKaiop 
Hanpn>KeHMfl, npuneM CTa6nnn3aTop 
HanpaweHUfl noAKnjoweH BbixoAOM k Ta^Mepy, 
reHepaTopy \a MHAHKaiopy, BbixoAOM k BTopoMy 
BbixoAy HaKonMTenfl sHeprnn n oTpwLjaTenbHOMy 
BbiBOAy M3nyMaTenn, nono>KHTenbHbifi bwboa 
KOToporo coeAHHeH c nepsbiM BbiBOAOM KnioMa, 
bxoa MHAHKaTOpa coeRwneH c BbixoAOM 
Tai^Mepa, a BTopofl BbiBOA KnK>Ha, BbiBOA 
reHepaTopa n MHAHKaTopa coeAMHeHbi Me>KAy 
co6ofi m noAKnjoMeHbi k oTpuL^aTenbHoW icneMMe 

MCTOHHMKa nUTaHMfl. 
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Laser Therapeutic Apparatus 

This invention relates to the field of medical devices, in particular devices based on pulse 
laser irradiation used in therapy. Other than that, the device can be used as a 
biostimulator in agriculture, for example, in irradiating seed, plants, and animals. 
The following analogous devices to the proposed invention characterize the level of prior 
art. 

An apparatus is known for external laser therapy [1] which includes one or several laser 
sources, control panel, and energy storage, implemented on the capacitor. One advantage 
of the known apparatus is the fact that it provides directed irradiation of a particular joint 
by applying ajar with the irradiating laser diodes directly to the affected joint. One flaw 
of the known apparatus is that firstly, it requires a connection to an external high- voltage 
source of power, which necessitates electric safety and secondly, that requirement does 
not allow the apparatus to be used in the field. The known apparatus is used for treatment 
of a series of illnesses such as rheumatoid arthritis. The apparatus's lack of capacity to 
regulate the pulse power of the laser emission does not allow for optimization of the 



laser's benefit to the patient's organism. Optimization is understood to mean the capacity 
for individual selection of irradiation parameters given a particular illness in a particular 
patient to achieve the optimal therapeutic effect on one hand, and to avoid excess 
irradiation on the other. 

Among Russian-made analogues of a proposed device, one is the laser therapeutic 
apparatus "Uzor", manufactured at the Kaluzhsky radio lamp factory named after the 50 th 
anniversary of the Soviet Union. [2] The known apparatus contains a power- and control- 
block, and a radiation block. The apparatus is stationary, with size parameters of 
230x265x175 mm and weight of 8 kg. It requires 220 volts plus/minus 10% and a 
frequency of 50 plus/minus 0.5 Hz. The required power is 50 watts. One advantage of the 
known apparatus is that it possesses technical characteristics which allow it to be used 
effectively for laser therapy and diagnostics in various areas of experimental medicine. 
One flaw is that it can function only in a stationary condition, due to its size and weight, 
and also that the use of high voltage to operate the apparatus lowers its overall eclectic 
safety. 

The closest in technical essence to the proposed device is a laser therapeutic 
apparatus [3] which contains a semiconductor injecting laser source, energy storage, 
transistor switch, generator of pulse sequence, timer, power source, with one output of 
the transistor switch connected with one output of the energy storage, of which the other 
output is connected to the negative output of the laser source. The driving point of the 
transistor key is connected to the output of the pulse sequence generator the input to 
which is connected to the output of the timer; the timer's input is connected to the output 
of the power source. The energy storage is implemented on the capacitor. The known 



apparatus uses a high- voltage power source. One flaw of the known device is that in 
order to work with it one needs to take proper electric safety measures, because the 
apparatus uses a high-voltage. Consequently, when using the apparatus in the field, for 
example, its impermeability can be violated in high moisture conditions, which increases 
the danger of electric shock. Moreover, the apparatus lacks control mechanisms to 
regulate the pulse irradiation power, which limits significantly the possibility for 
individualization and optimization of its therapeutic effect for a certain illness and for a 
particular patient. 

The problem which the present invention attempts to solve is that the developed 
laser apparatus can be used for therapy of individual illnesses, allowing for 
individualization and optimization of its laser irradiation effects on a given patient and 
for a given illness, i.e. the apparatus should have the required technical characteristics 
that can vary within the given wide parameters. The apparatus must be usable in 
stationary condition and in clinics, as well as at home and in the field. Therefore, the 
apparatus should draw power from an internal power source, and the apparatus should 
comply with all electric safety regulations. 

The technical result, which can be achieved by implementing the invention, is the 
increased electric safety of the laser apparatus, at the required technical characteristics of 
laser irradiation. 

The goal can be achieved if the proposed apparatus, like the known device, 
contains a laser source, energy storage, transistor switch, pulse sequence generator, timer, 
and power source. The first output of the transistor switch is connected with the first 
output of the energy storage, the second output of which is connected to the negative 



output of the laser source; the control pin of the transistor switch is connected to the 
output of the pulse sequence generator, the input to which is connected to the timer's 
output, and the timer's input is connected to the output of the power source. However, 
unlike the known device, it has an additionally connected voltage stabilizer and voltage 
indicator, with the output of the voltage stabilizer connected to the second output of the 
energy storage and negative output of the laser source, the positive output of which is 
connected to the first output of the transistor switch and first output of the energy storage. 
The second output of the transistor switch is connected to the "common line" and 
"common line" outputs of the power source, voltage indicator, and pulse sequence 
generator. The voltage indicator's input is connected to the timer's output, the pulse 
sequence generator's input and voltage stabilizer's input. The energy storage element is 
implemented as a throttle, the power source is implemented as an internal low-voltage, 
low-power battery, and the pulse sequence generator is implemented as a regulable 
generator of batches of pulses. 

The inventive step of the proposed apparatus is proved by the fact that taken 
together, the combination of essential elements results in the energy storage that starts the 
semiconductor laser source is implemented as a coil, serving in the proposed device a 
second function of transforming the power source's low voltage into high voltage, 
necessary for starting the laser source. This allows to implement the device with one low- 
voltage power source, and therefore increase the electric safety of the whole apparatus, 
because the short high-voltage pulses generated by the laser source are significantly less 
dangerous than a constant high voltage in the prototype. 



The technical characteristics of the proposed apparatus and wide range of control 
frequency and the power of the pulsed radiation, allow the device to be used for 
therapeutic treatment of a wide range of illnesses, as well as to optimize and individualize 
the therapeutic effect of the apparatus with each given illness and for each patient. 
Moreover, the proposed combination of essential elements allows to decrease 
significantly the weight and size of the apparatus to the weight of 300 grams and width of 
200 by 30 mm. 

Fig. 1 offers a functional scheme of the proposed laser apparatus 
Figures 2-4 are temporal diagrams of the apparatus's function 
Fig. 5 demonstrates the appearance of the apparatus 
Fig 6 is a scheme of a specific embodiment of the voltage indicator. 
The invention can be used for healthcare purposes. 

The proposed laser therapeutic apparatus [Fig. 1] contains a semiconductor 
injection source 1, energy storage 2, transistor switch 3, pulse sequence generator 4, timer 
5, power source 6, voltage stabilizer 7, and voltage indicator 8. 

The positive output of the source 1 is connected to the first output of the transistor 
key 3 and the first output of the energy storage 2. The negative output of the source 1 is 
connected to the second output of the energy storage 2 and the output of the voltage 
stabilizer 7, the input to which is connected to the input of the pulse sequence generator 
4, output of timer 5 and input of voltage indicator 8. The output of generator 4 is 
connected to the driving point of the transistor switch 3. The "common line" connects the 
power source 6, voltage indicator 8, pulse sequence generator 4, and transistor switch 3. 
The other output of power source 6 is connected to the input of timer 5. Pulse sequence 



generator 4 is implemented as a controllable generator of pulse batches, and the power 
source 6 is an internal, low-voltage, low-power battery. Energy storage 2 is implemented 
as a throttle. 

The device works in the following way: key 9 on the body of the device (Fig.5) 
starts the timer 5. Timer 5 applies the voltage from power source 6 to the voltage 
indicator 8, pulse sequence generator 4, energy storage 2, and semiconductor laser source 
1. Position 10 marks the frequency controller of generating pulse batches, and 1 1 marks 
the frequency controller of pulses in a batch. 

Pulse frequency generator 4 generates batches of pulses (Fig. 2) and provides 
output current and voltage levels necessary for the functioning of the transistor switch 
and temporal parameters T, Tl, T2 , and T3, which determine the necessary function 
regimes for the laser source, i.e. the radiation pulse amplitude, pulse sequence frequency, 
and batch pulse sequence frequency. T is the controllable length of the pumping pulse of 
the throttle, which determines the pulse power of the laser irradiation. 1/T1F1 is the 
controllable frequency of the pulse sequence in group. The range of frequencies is 300- 
3000 Hz. 1/T3 F3 is the controllable frequency of pulse batches at T32T2.The range of 
frequencies is 1-100 Hz. The formed batches of pulse s are sent from the generator's 4 
output to the transistor switch's driving point. The positive level of the pulse opens the 
transistor switch 3 for the time T (Fig. 2). The transistor switch closes the circuit: the 
stabilizer 7, throttle 2, common line. At the same time, current 1 starts to flow from the 
throttle (energy storage 2) and transistor switch 3, increasing linearly (Fig. 3); 
consequently, energy W, stored in the throttle, increases according to W - L I 2 /2, where 
L is the throttle's inductance. At the same time, the current does not pass through the 



laser source, which is a semiconductor diode, because at that time a voltage of reverse 
polarity is applied to it, which does not exceed the electrical breakdown voltage of the 
source. When the transistor switch 3 closes, the current flowing through it and throttle 2 
flows through throttle 2 and laser source 1 . Meanwhile, because of the force of self- 
inductance of the throttle, a voltage pulse of duration T4 (Fig. 4) is generated at the 
source and the voltage applied to the source is direct voltage, sufficient for normal work 
of the source. 

The pulse power of the optical radiation depends on the energy stored in the 
throttle, and is proportional to the duration T of the control pulse of transistor switch 3. 

The apparatus has an internal monitor box for voltage control. Through a light 
diode, the monitor box signals the power source's condition. Under normal voltage, the 
light diode emits radiation continuously. With decreased voltage lower than the threshold 
level, the light diode blinks. This indicates that the power source needs to be replaced or 
charged. 

The apparatus is turned off through repeated pressing of the Start/Stop button or 
automatically, after a time set by the position of the regulator built into the circuit. 

The proposed apparatus has the following technical characteristics: pulse 
radiation mode, radiation wavelength of 0.89 |iM; pulse repetition rate of 300-3000 Hz, 
repetition frequency of pulse batches of 1-100 Hz, duration of laser radiation pulse at a 
level of 0.5 no less than 70 nanoseconds, power of laser radiation pulse, gradually 
controlled, at a smoothly regulated 1-10 watts, average power of laser radiation, regulated 
up to 5 megawatts, operating voltage of 6-9 volts, maximum current of 50 milliamperes, 
maximum consumed power of 350 watts. 



Time of autonomous performance in maximum regimes: 2 hrs. 
Average time of work without service: 2000 hrs 
Size parameters 280 x diameter 30 mm 
Weight: no more than 300 grams 
Range of working temperatures: 0-45° C 

Proposed embodiment of the device: 
Source 1 such as LPI-12; 

Energy storage 2: throttle like DM3, 3 microhenry 
Transistor switch 3 like transistor KT926A 

Pulse sequence generator 4 in the form of two controllable multivibrators, the outputs of 
which are combined according to scheme "H", with the first multivibrator having 
independent controls of the pulse repetition frequency. 
Timer 5 is implemented as a relay for a photoprinter; 
Power source; power 6-9 volts, like 7D-0.125 

Voltage stabilizer 7 as an in-series circuit on transistor KT503 and voltage reference 

diode KC147 

D2 diode such as KD 522 

D3 light diode such as AL 307B 

Resistors Rl .R6 such as MLT 0. 125 

Capacitor CI such as K 52- IB. 



Claims 

Laser therapeutic apparatus, containing, connected among themselves, 

- power source, timer, and pulse sequence generator 

- semiconductor injecting source, energy storage and transistor switch, the first 
output of which is connected to the first output of the energy storage, different in 
that the energy storage is implemented as a throttle, and the energy sourcage is a 
low-power battery; and the generator is a controllable generator of pulse batches; 
and the voltage stabilizer and voltage indicator are connected to the apparatus; 
and the output of the voltage stabilizer is connected to the timer, generator, and 
indicator, its output connected to the second output of the energy storage and 
negative output of the source; the positive output of the source is connected to the 
first output of the transistor switch, the input of the indicator is connected to the 
timer's output, and the second output of the transistor switch, generator output 
and indicator output are connected among themselves and to the negative clamp 
of the power source. 
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